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Prof. Olmsted on the Gold Mines of North Carolina. 375 

which would be counteracted by 16"35 inches of zinc. But as 
this cannot be applied without adding more iron, the zinc 
must be increased by so much as will also counteract that ad- 
dition ; and yet the zinc must not be greater or less in length 
than the iron added. The  exact quantity I make to be 27"92 
inches. 

The  expansion of pendulum rod will then be for 1 ° Fahr. 
3 in. steel "000022830 

36"139290 iron "000250600 
.°7"92 iron "00019354.2 
67"05929"0 in. "0004,66972 of 27"92 inches zinc will be 

"000¢66822. 
Having determined the length of zinc necessary, I apply it 

thus : - - T h e  pendulum rod is made as usual in common clocks, 
with three inches of steel spring attached to an iron wire, 
having a foot firmly fastened to it ; - - a  tube of zinc ~7"9~ 
inches long, is slk[ over this rod and fastened to the foot : an 
iron tube is now put over this zinc tube, and at the top is fixed 
by a screw to the top of the zinc; the bottom of the iron tube 
is connected with the pendulum ba l l . - -The  annexed view will 
convey a better idea of the nature of the instrument than any 
verbal description. 

A is the watch spring. 
B the iron wire. 
C the zinc tube. 
D the external iron tube. 
E E the screw collars for regulating the zinc tube. 
F the screw for shortening the whole rod. 

L X .  On the Gold Mines of  North Calvlina. B3] D ~ l s o l ~  
OI.MSTI~',D, Professor of Chemistr~ and Mineralogy in the 
Universit31 ode.North Carolina *. 

T H E  gold mines of North Carolina, which have recently 
become an object of  much inquiry both at home and 

abroad, are situated between the 85th and 86th degrees of N. 
latitude, and between the 80th and 81st degrees of W. longi- 
tude from London. They  are on the southern side of the 
State, not far from the borders of South Carolina, and some- 
what westward of the centre. Through  the gold country 
flows the river Pedee, receiving within the same district, the 
Uwharre  from the north, and R o c k y  River from the south, 
both considerable streams. Above the junction with the 
Uwharre, the Pedee bears the name of Yadkin. 

The  gold country is spread over a space of not less than 
* From the American Journal of Science mtd Arts : vol. ix. 
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376 Prof. Olmsted on the Gold ~lines of  North Carolina. 

1000 square miles. With a map of N. Carolina one may 
easily trace its boundaries, so far as they have been hitherto 
observed. From a point taken eight miles west by south of 
the mouth of the Uwharre, with a radius of eighteen miles, 
describe a cirele,--it will include the greatest part of the 
county of Montgomery, the northern part of Anson, the north- 
eastern corner of Mulenberg, Cabarrus, a little beyond Con- 
cord on the west, and a corner of Rowan and of Randolph. 
In almost any part of this region, gold may be found in greater 
or less abundance, at or near the surface of the ground. Its 
true bed, however, is a thin stratum of gravel inclosed in a 
dense mud, usually of a pale blue, but sometimes of a yellow 
colour. O n  ground that is elevated and exposed to be washed 
by rains, this stratum frequently appears at the surface; and 
in low grounds, where the alluvial earth has been accumulated 
by the same agent, it is found to the depth of eight feet : where 
no cause operates to alter its original depth, it lies about three 
feet below the surface. Rocky River and its small tributaries 
which cut through this stratum, have hitherto proved the most 
fruitful localities of the precious metal. 

The prevailing rock in the gold country is argillite. This 
belongs to an extensive formation of the same, which crosses 
the State in numerous beds, forming a zone more than twenty 
miles in width, and embracing, among many less important 
varieties of slate, several extensive beds of novaeulite, or whet- 
stone slate, and also beds of petrosilieeous porphyry and of 
greenstone. These last lie over the argillite, either in detached 
blocks, or in strata that are inclined at a lower angle than that. 
This ample field of slate I had supposed to be the peculiar 
repository of the gold ; but a personal examination discovered 
that the precious metal, embosomed in the same peculiar stra- 
tum of mud and gravel, extends beyond the slate on the west, 
spreading, in the vicinity of Concord, over a region of granite 
and gneiss. 

A geographical description of the gold country would pre- 
sent little that is interesting. Fhe soil is generally barren, and 
the inhabitants are mostly poor and ignorant. The traveller 
passes the day without meeting with a single striking or beau- 
tiful object, either of nature or of art, to vary the tiresome 
monotony offbrests and sandhills, and ridges ofgravelly quartz. 
Here and there a log hut or cabin, surrounded by a few acres 
of corn and cotton, marks the little improvement which has 
been made by man, in a region singularly endowed by nature. 
The road is generally conducted along the ridges, which slope 
on either hand into valleys of moderate depth, consisting chiefly 
of fragments of quartz, either strewed coarsely over the gromad, 
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Prot] Olmsted ~m lhe Gold Mim's v f  North Carolina. 377 

or so eomminuted as to form gravel ; these ridges have an ap- 
pearance of great natural sterility, which, moreover, is ureatlv 
aggravated by die ruinous practice of fi'equently burning over 
the forests, so as to consume all the leaves and under-growth, 
giving to the forest the aspect of an artificial grove. 

The principal mines are three--the Anson mine, Reed's 
mine, and Parker's mine. 

The Anson mine is situated in the county of the same name, 
on the waters of Riehardson's creek, a branch of Rocky River. 
This loeality was discovered only two vears since by a "gold  
hunter ,"--one of an order of people, dmt begin already to be 
accounted a distinct race. A r.vulet winds fi'om north to 
south between two gently sloping hills that emerge towards 
the south. The bed ot' the stream, entirely covered with 
gravel, is left almost naked during the dry season, which 
period is usually selected by the miners for their :operations. 
On digging from three to six feet into this bed, the workman 
comes to that peculiar s t ra tum of gravel and tenacious blue 
clay, which is at once reco_~nised as the repository of the gold. 
The stream itself usually gives the first indicavfio~a.of the rich- 
ness of the bed through whieh it passes, by disclosing large 
pmees of the precious metal, shining among its pebbles and 
sands--such was the first hint afforded to the discoverer of 
the Anson mine. Unusually large pieces were found by those 
who first examined the place, and the highest hopes were in- 
spired. On inquiry it was ascertained that part of the land 
was not held by a good title, and parcels of it were immedi- 
ately entered*; but it has since been a subject of constant liti- 
gation, which has retarded the working of the mine. 

Reed's mine in Cabarrus is the one which was first wrought ; 
and at this place, indeed, were obtained the first specimens of 
gold that were found in the formation. A large piece was 
tbund in the bed of a small creek, which attracted attention 
by its lustre and specific gravity; but it was retained, for a 
long time after its discovery, in the hands of the proprietor, 
through ignorance whether it were gold or not. This mine 
occupies the bed of Meadow creek, (a branch of Rocky 
River,) and exhibits a level between two hillocks, which rise 
on either side of the creek, affording a space between from 
fifty to one hundred yards in breadth. This space has been 
nearly all dug over, and exhibits at present numerous small 
pits for the distance of one fourth of a mile on both sides of 

A piece of tanJ is said not to be entered when it remains the property 
of the public, without taxation, Any one is at liberty to enter on the State 
books whatever land he can find in this situation, the land being secured 
to him on his becoming responsible for the taxes. 

Vol. 65. No. 325. Ma 9 1825. 3 B the 
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378 Prof. Olmsted on the Gold Mines of North Caroline,. 

the stream. The surface of tile ground and the bed of tile 
creek are occupied by quartz and by sharp angular rocks of  
lhe greenstone thmily. The first glance is sufficient to con- 
vince the spectator that the business of searching for gold is 
conducted under numerous disadvantages, without the least 
regard to system, and with very little aid fi'om mechanical 
contrivances. The process is as follows. During the dry 
season, when the greatest part of the level above described is 
let~ bare, and the creek shrinks to a small rivulet, the work- 
man selects a spot at random, and commences digging a pit 
with a spade and nmttock. At first he penetrates., through 
three or four feet of dark-coloured mud, tull of stones in 
angular fragments. At this depth he meets with that peculiar 
stratum of gravel and clay, which he recognises as the matrix 
(~fthe gold. I f  the mud be very dense anti tenacious, he'ac- 
counts it a good sign ; and  if stains or streaks of yellow oc- 
casionally appear on the blue mud, it is a fortunate symptom. 
Sometimes he penetrates through a stratum of the ferruginotrs 
oxide of manganese, in a rotten friable state. This he deno- 
minates "cinders,"  and regards it also as a thvourable omen. 
Having arrived at the proper stratum, which is only a few 
inches thick, he removes it with a spade into the "cradle. '" 
This is a semi-cylinder laid on its side, (like a barrel bisected 
longitudinally and laid flat-wise,) antl made to rock like a 
cradle on two parallel poles of wood. The cradl.e being half  
filled with the rubbish, water is then laded in, so as nearly 
to fill the vessel. The cradle is now set to rocking, the gravel 
being occasionally stirred with an iron rake, until the coarse 
stones are entirely freed from the blue m u d , ~ a  part of the pro- 
tess which is the more difficult, on account of the dense adhe- 
sive quality of the mud. By rocking the cradle rapidly, the 
water is thrown overboard, loaded with as much mud as it is 
capable of suspending. The coarser stones are then picked 
out by harld, more water is added, and the same process is 
repeated. On pouring out the water a second time, (which is 
done by inclining the cradle on one side,) a layer of coarse 
gravel appears on tlm tOp, which is scraped off by hand. At 
the close of each washing, a similar layer of gravel appears on 
the top, which appears more and more comminuted until it 

raduates into fine sand, covering the bottom of the cradle 
g . . . • . . . " 

At length this residuum as transferred to an Iron dish, whtch 
is dipped horizontally into a pool of water, and subjected ~o a 
rotary motion. All the remaining earthy matter goes o~er- 
board, and nothing remains but a fine sand, chiefly ferrugi- 
nous, and the particles of gold for which the whole labour has 
been performed. These are fi'equently no larger than a pin's 
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Prof. Olmsted on the Gold Mines ~'North Carolina. 379 

head, but vary in size fi'om mere dust to pieces weighing one 
or two pennyweights. Large pieces, when they occur, are 
usually picked out at a previous stage of the process. 

Large pieces of gold are found in this region, although 
their occurrence is somewhat rare. Masses weighing four, 
five, and six hundred pennyweights, are occasionally met 
with ; and one mass was tbund that weighed, in its crude state, 
"28 lbs.'avoirdupoise. This was due up by a negro at Reed's 
mine, within a few inches of the sur]~ace of the ground. Mar- 
vellous stories are told respecting this rich mass ;---as that it 
had been seen by gold-hunters at night, reflecting so brilliant 
a light, when they drew near to it, with torches, as to make 
them believe it was some supernatural appearance, and to 
deter them from further examination. But all stories of this 
kind, as I was assured by Mr. Reed the old proprietor, are 
mere fables. No unusual circumstances were connected with 
the discovery of this mass, except its being nearer the surface 
than common. It was melted down and cast into bars soon 
after its di~overy. The spot where it was found has been 
since subjected to the severest scrutiny, but without any similar 
harvest. Another mass weighing 60() pennywts, was found on 
the surface of a ploughed field in the vicinity of the Yadkin, 
twenty miles or more north of Reed's mine. Specimens of 
great elegance, as I shouhl infer from the descriptions of the 
miners, are occasionally found ; but for want of milmralogists 
to reserve them for cabinets, they have always been thrown 
into the common stock and melted into bars. Mr. Reed found 
a mass of quartz, having a projecting point of gold of the 
size of a large pin's head. On breaking it open, a brilliant 
display of green and yellow colours was presented, which he de- 
scribed as exceedingly beautiful. The gold weighed 12 pennywts. 
The mineralogist may perhaps recognise in this description 
a congeries of fine crystals, but on that point the proprietor 
could not inform me. Although fragments of greenstone and 
of several argillaceous minerals occur among the gravel of 
the gold-stratum, yet, in the opinion of the miners, the pre- 
cious metal is never found attached to any other mineral than 
quartz. Indeed it is rarely attached to any substance, but is 
commonly scattered promiscuously among the gravel. Its 
colour is generally yellow with a reddish tinge, though the 
surface is not unfrequently obscured by a partial incrustation of 
iron or manganese, or by adhering particles of sand. The 
masses are flattened and vesicular having angles rounded with 
evident marks of attrition. The rounded angles and vesicular 
structure lead to the opinion, which is very general, that the 
metal has undergone ./hsion ; but any one who inspects the 

3 B 2 specimens 
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SS0 Prof. Olmsted on the Gold Mines of  North Carolina. 

specimens narrowly, will be convinced that their worn and 
rounded appearance is o~ving to attrition, and that the cavities 
are produeed by the indentation of sand and gravel, the exact 
impress of which may be observed, and particles of them may 
still frequently be seen imbedded. The gravel, moreover, 
which is separated by washing, b~ars evident marks of attri- 
tion, 0f 'alimited duration, sufficient to round its edges and 
angles, btrt:not sufficient to destroy them : Me fi-agmdnts are 
not  ovoidal like the.pebbles of rivers, but are still flat, retain- 
ing their original form, except that their edges are dull and 
theiir angles blunted. In short, the wholeappearance is such, 
as would naturally result from so soft a substance as virgin 
gold being knocked about among such stern associates as 
quartz and greenstone. 

The appearance of fusion, supposed to be exhibited by the 
gold, has inspired the idea among the miners, that the small 
pieces which they obtain have been melted out fi'om some ore 
that lies disguised somewhere in the vicinity. This idea has 
frequently made them the dupes of imposition. The mineral 
rod, charms, and other follies, have had their reign here ; and 
the first is still held in some estimation. The common rocks 
and stones :of the  co,ratty.have been tortured by a new race 
ofalchymists, who have imagined them to be the ore of gold, 
veilingrnnder somedisguise, the characters of the precious 
metal- _4 great degree of eagerness also pervades the country 
on the subject of the metals in general. The minerals thrown 
out in excavating pits in search of gold, consist chiefly of 
quartz, greenstone, and hornblende mi:~ed with chlorite, and 
afford little that is interesting to the collector of specimens. 
Almost the only substance whid~ I met with, that was worth 
preserving merely as a specimen, was lr~itous copper. Of 
this I s aw some elegant fragments. If occurs in a gangue of 
quartz, and resembles that |bund at Lane's mine at Hunting- 
ton, ~Con. (Amer. Journal of. Science, col. i. p. S16.) A vein 
of it occurs in slaty clay, six miles east of Concord, in Cabar- 
rus county. This ore had been subjected to numerous ex- 
periments, on account of the belief that i t  was the '~ ore of 
gold" above mentioned; and, although the experiments did 
not lead to the discovery of gold, yet a '~ German miner and 
mineralogist" had, it was said, detected platina in it. On 
searching into the evidence of so unexpected a result, I was 
infbrmed ~that a white metal was produced from this ore, which 
was not lead, nor tin~ nor silver, but answered perfectly to 
• e ~eseription of platina, although, as they acknowledged, it 
Was easily fi_tsed~ and burned with a bhm flame. I suspected 
jt~to he metallic antimony, but still could perceive no signs 
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Prof. Olmsted on the Gold Mines of  North Carolina. $81 

of that metal in the ore. I requested a minute account of  the 
proeess . - -The  materials, namely, the ore, charcoal, borax, 
&e. Were put  into a crucible--emetic tartar, in considerable 
quantity, was added to make the ore " spew out" the metal. 
Ipecacuanha was afterwarts tried with the same view, but was 
not found to be strong enough " to make the ore vomit." 
After the account of the process, it was not difficult to account 
tbr the production of antimony, it being obviously derived 
from the emetic tartar. 

At Concord near the western limit of the gold country the 
metal is found in small grains in the streets and gullies, after 
every rain;  and the gullies frequently disclose the stratum of  
gravel and mud, well known as the repository of the gold. 
Washings on a more limited scale are  conducted here; The  
day  is not so dense at this place as at Reed's mine, but  more 
ferruginons and full of  spangles of golden-coloured mica. 
This stratum rests on gneiss : those before described were 
over the  slate formation. 

Parker 's mine is situated on a small stream four miles soud~ 
of the rive/" Ya~lkin. As in the instances already mentioned, 
excavations were numerous in the low grounds adjacent to the 
stream ;:but,  at the time of  my visit, the earth for washing 
(which was ofa  snuffcolour) was transported fi'om a ploughed 
field in the neighbourhood, that was elevated above fitty or 
sixty feet above the stream. The  earth at this place which 
contained the gold was of a deeper red than that at either of  
the other mines. The  gold found here is chiefly in flakes and 
grains. Occasionally,. however, pieces are met with which weigh 
1 0 0  pennywts..and upwards; and very recently a mass has been 
discovered that weighed four pounds and eleven ounces. This 
is said to have been found at the depth of ten feet, which is a 
lower level than any I had heard of before. Tile idea of an 
aqueous deposit, which is apt to be impressed upon us when- 
ever we either inspect the formation or reflect upon its orig~n, 
would lead us to expect, on account of the great specific grawty 
of gold, that the largest masses wonld be found at the lowest 
depths. ~ Bnt I am not aware that any uniformity exists in this 
respect. T h e  largest mass hitherto discovered was, as has 
been mentioned already~ found within a few inches of the sur- 
face. It  is evident that the thin stratum which contains the 
metal will be buried at 'different depths, by variable quantities 
of  alluvial earth, that are accumulated over it by causes still 
in operation ; and consequendy, that die depth at which the 
stratum happens to be met with in anygiven  place, is no cri- 
terion of its richness. Nor does the fact that this fortunate 
discovery was made at a lower level than ordinary, afford any 

encouragement 
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38'2 Prof. Olmsted on the Gold Mines of North Carolina. 

encouragement to work lower than the usual depth. I t  might 
interest;geological curiosity, however, to learn the nature of 
the strata below the gold deposit, although I do not know 
that tile existence of this furnishes any reasonable grounds for 
supposing that there are other, similar deposi.ts below it. I 
could not find that any search had been made with such an 
expectation9 except in a single instance. Near the spot where 
the largest mass was found, the earth was penetrated a few feet 
below the gold bed. Immediately beneath this was a thin layer 
of green sand, and next a similar layer of a bright yellow sand. 
These had a very handsome appearance, but neither of them 
seemed to contain any thing more precious than mica. 

The terms on which the proprietors of the mines permit 
them to be worked, vary with the productiveness of the earth 
which is worked. Some of the miners rent for a fourth of the 
gohl found; some for a third, and others claim half, which is 
the highest premium hitherto paid. The avarage product at 
Reed's mine was not more than sixty cents a clay to each 
labourer ; but the undertakers are buoyed up with the hope of 
some splendid discovery, like those which have occasionally 
been made. 

The mines have given some peculiarities to the state of so- 
ciety in the neighbouring country. The precious metal is a 
most favourite acquisition, and constitutes the common cur- 
rency. Almost every man carries about with him a goose 
quill or two of it, and a small pair of scales in a box like a 
spectacle-case. The value, as in patriarchal times, is ascertained 
by weight, which, from the dexterity acquired by practice, is 
a less troublesome mode of counting money than one would 
imagine. I saw a pint of whisky paid tbr l)y weighing off 
three grains and a half of gold. 

The greatest part of the gold collected at these mines is 
bought up by the country merchants at 90 or 91 cents a pen- 
nyweight. They carry it to the market-towns, as Fayettevilte, 
Cheraw, Charleston, and New-York. Much of this is bought 
up by jewellers; some remains in the banks; and a conside- 
rable quantity has been received at the mint of the United 
States. Hence it is not easy to ascertain the precise amount 
which the mines have afforded. The value of that portion re- 
ceived at the mint before the year 1820, was zb8,689 dollars. 
I t  is alloyed with a small portion of silver and copper, but is 
still purer than standard gold, being 2:3 carats fine. (Bruce, 
Mineral. Jour. i. 125. 

I t  will probably appear evident to geologists, from the fore- 
going statements, that the gold of N. Carolina occurs in a di- 
luvial fornmtion. Such indeed seems to be its usual bed ; and, 
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Prof. Olmsted on the Gold Mines of  North Carolina. 583 

ill this respect, it resembles the gold countries of South Ame- 
rica, of England, of Scotland, of Ireland, and of Africa. (Buck- 
land, Rel. Diluv. ~18--20.) 

I have already adverted to an impression entertained by the 
inhabitants of our gold country, that the precious metal exists 
somewhere in the vicinity in an ample bed or vein, from which 
the pieees found are derived. It may not be uninteresting to 
inquire whether we can obtain any light respecting its origin. 

1. Is it brought downd6"om the sources ( f  the rivers? 

That  this is not the case is evident, because it is not found 
merely in the beds of the rivers, but also in the neighbourin. . g 
grounds, and that too whether the ground be plato or hilly. 

he formation in thct, crosses over hill and dale, and frequently 
the earth which is obtained on the hill side, or on the summits 
of an elevation of one or two hundred feet above the beds of 
the streams, is rich ill metal. I t  is tbund on both sides of the 
Yadkin, and in the bed and throughout all the branches of 
Rocky River. It is evident, then, that the rivers do not 
bring down the gold fi'om their som'ces, but that they cut 
through a stratum containing it, which covers like a mantle, 
an extensive tract of the country fl~rough which they flow, 
and that they bring the precious metal to view by separating 
it from its stony matrix. 

2. Did  the present lumps and grains ever form loarts qflarge 
masses in a continued bed or vein ? 

It  has been already remarked that the present aspect of 
these pieces is such as would naturally result from collision 
.among the siliceous fragments that aceompany them. Impres- 
sions of sand and gravel, or even imbedded sand, might, it is 
true, be the result of fusion in a bed of sand ; but the appear- 
anee is not that which arises from filsion under such circum- 
stances, the cavities being superficial, forming impressions or 
indentations, while there is no appearance in.any specimen that 
I have seen of a grain of sand enveloped by the mass*. But 
if  the present appearance of' these lumps and grains be owing 
to attrition, and the formation be, as we have supposed, a de- 
posit from water, then we must regard them as the remaius of 
larger pieces, reduced in size by collision with the accompa- 
nying minerals, but not as parts of very large masses which 
have been torn up and broken into fragments. The same cause 
that would be sufficient to break up into fragments the accom- 
panying gravel, would not break up large nmsses of gold into 
smaller pieces, sincegold is soft and malleable, and not brittle 

* Vide Kirwau's Geological Essays, 4o~. 
and 
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884 Prof. Olmsted on the GoM Mines o f  Norlh Caroli~a. 

and unyielding like quhrtz. The effect of running water and 
dashing rocks would be to wear down the pieces of gold and 
compress them, but not to break them. The fine flakes and 
dust of gold may be conceived tO have been produced in this 
manner; and the relative quantity of dust may afford some 
means of judging of the original size of the lumps and grains 
from which it was derived. In the gold of this ibrnmtion, but 
little dust, comparatively, is saved, although more, I believe, 
might be saved by a more improved process of working. At 
present the greater part collected is in the state of g'raiqls~ or 
small scattered lumps. The inference is, that this gold existed 
ori. ginally, that is, before its removal to its present position, in 
pteces somewhat larger than those found at present, but still 
of a moderate size. Whether these pieces lay contiguous to 
one another in a large vein, or whether they were flattened 
abroad in individual masses, it is, perhaps, impossible to (le- 
cide. The fitct that small veins have been found traversing 
quartz, t~vours the idea that this was the original mode of ex- 
istence. 

There are some circumstances which induce the belief, that 
the materials of the deposit itself were derived from the great 
slate formation before mentioned. The green mud may be 
supposed to have been formed out of the chlorite and argil- 
laceous rock, with which the formation abounds; the green- 
stone pebbles correspond with a class of rocks of the same for- 
mation ; and the quartzose fragments answer well in appear- 
anee to the larger fragments, that are profusely scattered over 
the ridges of the slate country. Moreover, two masses of gold, 
each weighing several pennyweights, have been found in the 
county of Orange, over the same formation, 60 or 70 miles 
north of the gold region. Hence might be derived some faint 
hopes of finding the gold in native veins or beds; but still these 
may have been in the "fountains of the great deep" that were 
broken up. 

I f  we suppose that gold dust is universally derived from di- 
luvial action on lumps of the same metal, it will account for 
two well known facts ;--first, the very general diffusion of par- 
ticles of gold among the sands of all countries ; and, secondly, 
the circumstance of many rivers that were anciently auriferous, 
having now ceased to be so; as the Tagus, Po, and Pactolus 
(Kirwan, Geological Essays, 60~.) This author also adds, 
that it appears by the testimony of Disdown that some of the 
rivers of France were much more abundantly auriferous in 
former ages than they are at present. The dust derived from 
diluvial action may be conceived to be exhausted or washed 
out in the course of ages, while there is now no process going 
forward for. supplying the waste. 
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